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Abstract
Objectives—The purpose of the study was
to examine the eVect of marital status on
the risk of suicide, using a large nationally
representative sample. A related objective
was to investigate the association between
marital status and suicide by sex.
Methods—Cox proportional hazards
regression models were applied to data
from the National Longitudinal Mortality
Study, based on the 1979–1989 follow up. In
estimating the eVect of marital status,
adjustments were made for age, sex, race,
education, family income, and region of
residence.
Results—For the entire sample, higher
risks of suicide were found in divorced
than in married persons. Divorced and
separated persons were over twice as likely
to commit suicide as married persons
(RR=2.08, 95% confidence intervals (95%
CI) 1.58, 2.72). Being single or widowed
had no significant eVect on suicide risk.
When data were stratified by sex, it was
observed that the risk of suicide among
divorced men was over twice that of mar-
ried men (RR=2.38, CI 1.77, 3.20). Among
women, however, there were no statisti-
cally significant diVerentials in the risk of
suicide by marital status categories.
Conclusions—Marital status, especially
divorce, has strong net eVect on mortality
from suicide, but only among men. The
study showed that in epidemiological
research on suicide, more accurate results
would be obtained if samples are stratified
on the basis of key demographic or social
characteristics. The study further ob-
served that failure to control for relevant
socioeconomic variables or combining
men and women in the same models could
produce misleading results.
(J Epidemiol Community Health 2000;54:254–261)

Previous studies have reported a link between
marital status and suicide.1–3 They have shown
that married persons experience lower suicide
rates than single, never married people, and
that divorced, separated and widowed persons
have the highest rates.2 4 One of the most
prominent explanations given in past studies to
account for the observed diVerentials in the
risk of suicide by marital status is that marriage
provides social and emotional stability, whereas
divorce, separation, singlehood and widow-
hood do not.1 5 Accordingly, marriage oVers
the best protection against suicide because it
provides social and community integration,
and reduces social isolation.1 3 6

An issue that remains relatively unresolved
in public health research is whether the
reported protection provided by marriage
against suicide holds for men and women
equally. In addition, past studies that have
reported associations between marital status
and suicide have failed to control for the
potentially confounding eVects of socioeco-
nomic variables. For example, in a previous
report, divorced persons were found to be 2.9
times as likely to die of suicide than married
people.2 Widowed persons were observed to
be 2.8 times more likely to die from suicide
compared with married persons, and single
people experienced a suicide risk that was 1.9
times that of married people. However, that
study controlled for only age.2 A more recent
research also controlled for only age in study-
ing the eVect of marital status on suicide.4

Hence, it is unknown whether the observed
relation between marital status and suicide
would remain after socioeconomic factors are
taken into account.

In this study, a nationally representative
sample is used to examine the risk of suicide by
marital status. More specifically, the following
questions are asked: (1) Are divorce, widow-
hood, and being single significant risk factors
for suicide? (2) Do these risks vary by sex? (3)
Does the eVect of marital status remain after
controlling for socioeconomic variables? (4)
What are implications of answers to the above
questions for research and public health policy?

Methods
DATA SOURCE

The National Longitudinal Mortality Study
(NLMS), 1979–1989 was used to estimate the
eVects of marital status on death from suicide.7

The NLMS is a prospective study of mortality
among the non-institutionalised population of
the United States.8 9 The samples are derived
from the Current Population Survey (CPS),
which is conducted by the US Bureau of the
Census.10 11

The CPS is a joint project between the US
Bureau of Labor Statistics and the US Bureau
of the Census. It is a complex national survey
based on a sample of about 50 000 households
conducted monthly, and it is the primary
source of information on the labour force char-
acteristics of the population of the United
States. In the CPS, comprehensive information
is given or collected on the employment status,
occupation, and industry of persons 15 years
old and older. Additional data are obtained
concerning weeks worked and hours per week
worked, reason for not working full time, total
income, and income components. Information
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is also collected on demographic characteris-
tics, such as age, sex, race, household relation-
ship, and Hispanic origin for each person in the
household.

In the CPS, a stratified cluster sample of
households is obtained, and monthly personal
and telephone interviews are conducted with
the most knowledgeable adult member of the
household. Each month, interviewers contact
the sampled units to obtain information on
social, economic, and demographic character-
istics about all persons residing at the address.10

To improve the reliability of estimates of month
to month and year to year change, eight panels
are used to rotate the sample each month. A
sample unit is interviewed for four consecutive
months, and then after an eight month rest
period, for the same four months a year later.
Each month a new panel of addresses, or one
eighth of the total sample, is introduced. Thus,
in a particular month, one panel is being inter-
viewed for the first time, one panel for the sec-
ond, one panel for the third, one panel for the
fourth, one panel for the fifth, one panel for the
sixth, one panel for the seventh, and one panel
for the eighth and final time.10 The CPS has a
response rate of 96%.10 11

The public use data file employed in this
study consisted of a cohort of five national
samples derived from the CPSs conducted in
March 1979, April, August, and December
1980, and March 1981. The mortality experi-
ences of the cohort members were studied until
1989.8–10

Data from death certificates on the fact and
cause of deaths occurring in 1979 to 1989 were
matched with the socioeconomic and demo-
graphic characteristics of the 1979–81 popula-
tion cohorts using the National Death Index
(NDI) to link the two databases.12

The NDI was originally designed to provide
a simplified method of identifying the mortality
experiences of participants in prospective stud-
ies. The NDI is a centralised and computerised
index of death records that began with deaths
in 1979. It is maintained by the National
Center for Health Statistics using information
provided by state and vital statistics oYces.12 A
more detailed description of the data collection
process, including cohort selection, sampling,
reliability, and weighting has been presented
elsewhere.8–11

VARIABLES AND MEASURES

The dependent variable was the risk of suicide.
Deaths resulting from suicide were identified
using cause of death codes E950–E959 from
the International Classification of Diseases, Ninth
Revision, Clinical Modification.13 In estimating
the risk of overall mortality from suicide, all
persons surviving beyond the nine year follow
up and those dying during the follow up from
causes other than suicide were treated as right
censored observations.

The sample comprised 471 922 people 15
years and above at the beginning of the study,
of whom 545 had committed suicide by the
end of the nine year follow up period. The
present analysis was restricted to suicides
among non-Hispanic white, non-Hispanic Af-

rican American, and Hispanic men and
women. Other racial/ethnic groups (Asians and
Native Americans) were excluded because only
11 people committed suicide among them dur-
ing the follow up period. This number was
determined to be too small for meaningful sta-
tistical analysis.

The risk of suicide was estimated as a func-
tion of marital status, and of control variables
including age, sex, race/ethnicity, education,
family income, and region of residence.

Marital status at the beginning of follow up
was measured by four dummy variables, one
for single (never married), one for those
currently married, one for widows, and one for
those divorced or separated. Following the
practice of most epidemiological studies, per-
sons currently married at the beginning of the
study constituted the reference category.2 14 15

Age at the baseline was captured by defining
it in terms of series of dummy vectors, one each
for age groups 15–24, 25–34, 35–44, 45–54,
55–64, and 65 and above. The age group
15–24 served as the reference category.

Race/ethnicity was defined in terms of two
dummy variables, one for non-Hispanic Afri-
can Americans and one for Hispanics. Non-
Hispanic whites, who have generally experi-
enced the highest rates of suicide in the United
States constituted the reference group.

Education was measured by a series of
dummy variables, one for 0–8 years of school-
ing, one for 9 to 11 years of education, one for
high school education (12 years), and one for
13 to 15 years. People with 16 or more years of
schooling constituted the reference group.

Annual family income (adjusted for inflation
to 1980 dollars) was indexed by five dummy
variables, one each for less than $5000, $5000–
$9999, $10 000–19 999, $20 000–$24 999,
and one for unknown income. Those with
family incomes of $25 000 or more were the
omitted group.

Region of residence was obtained by dividing
the country into two main regions, west and
non-west. Past studies, especially in sociology
have reported an east-west gradient in suicide
in the United States, with both divorce and
suicide being highest in the western states.3 6 16

Although no theoretical explanation has been
given for this empirical phenomenon, to reduce
the likelihood of drawing false inferences, I
controlled for western residence. Region of
residence was measured as a dummy variable
with western states, as defined by the US
census,17 coded 1, and other states coded 0.
The states coded 1 include: Alaska, Arizona,
California, Hawaii, Montana, Nevada, Oregon,
Utah, and Washington.

STATISTICAL METHODS

Cox’s proportional hazards model was applied
to the NLMS data to compare the risk of
suicide among marital status groups while con-
trolling for confounders, including age, sex,
race, education, income, and region of
residence.18 EVect modification was evaluated
by using multivariate hazard functions with
interaction terms for sex and marital status. I
report point estimates and 95% confidence
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intervals of the relative risks of suicide for the
total sample, and for men and women sepa-
rately.

Results
The procedure of data analysis is twofold. The
first is to examine the eVect of marital status on
the risk of suicide, and the second is to
determine if there are diVerentials by sex.

There were 471 922 men and women 15 or
more years old in the NLMS with known
values for marital status and the control
variables at baseline. Of this number, 545 per-
sons were identified as having died from
suicide during the follow up period, 1979 to
1989.

FINDINGS ON THE ENTIRE SAMPLE

Table 1 shows the distribution of the sample by
marital status categories and control variables.
The statistical significance (p < 0.05 or 0.01) of
the relative risk for each covariate category,
relative to the reference group is provided.
Likelihood ratio statistics (LRS) and ÷2 values
are also given. These statistics may be used by
the reader to judge whether the addition of
more variables to a given model produced a
statistically significant result and a better fit of
the model to the data.

Model 1 (table 1) presents the relative risks
of suicide adjusted for only age in each covari-
ate category. As may be seen, divorced persons
were significantly more likely to die from
suicide than their married counterparts
(RR=1.76, 95%CI=1.35, 2.28). Results in
model 1 further show that the risk of suicide
among the widowed was significantly less
than that of married persons (RR=0.66,
95%CI=0.45, 1.05). The likelihood ratio for
model 1 comprising only marital status and age
was 14151.29 (÷2=39.71, df=6, p < 0.01).

Other results worth noting include the find-
ing that men were over four times as likely to
commit suicide as women (RR=4.45,
95%CI=3.62, 5.47). Persons residing in the
western area of the United States had increased
risks of suicide (RR=1.47, 95%CI=1.14,
1.88). As expected, the elderly experienced
much higher risks of suicide. Persons 55–64
years old were 35% more likely to commit sui-
cide as those 15–24 years old. Similarly, adults
that were 65 years or more had a suicide risk
that was 55% higher than that of persons
15–24 years old.

Model 2 (table 1) shows results after adjust-
ment for age, race, sex, education, income, and
region of residence. The likelihood ratio for the
expanded model was 13841.62 (÷2=349.38,

Table 1 Population size, distribution of suicides, crude and adjusted relative risks by marital status: entire sample

Marital status Suicides Population at risk

Model 1† Model 2‡

RR 95% CI RR 95% CI

Marital status
Married 310 279 969 1.00 (Reference) 1.00 (Reference)
Single 132 116 510 1.26 0.96, 1.64 1.09 0.83, 1.43
Divorced 69 37 593 1.76*** 1.35, 2.28 2.08*** 1.58, 2.72
Widowed 31 34 082 0.66** 0.45, 1.05 1.26 0.83, 1.89
Unknown 3 3 768 0.80 0.25, 2.50 0.54 0.05, 5.62

Sex
Female 113 248 290 1.00 (Reference) 1.00 (Reference)
Male 432 223 519 4.45*** 3.62, 5.47 4.78*** 3.86, 5.93

Race/ethnicity
White 496 400 878 1.00 (Reference) 1.00 (Reference)
African American 24 45 789 0.43*** 0.28, 0.65 0.39*** 0.26, 0.59
Hispanic 25 25 555 0.81 0.54, 1.21 0.70 0.47, 1.06

Education
16+ years 60 64 988 1.00 (Reference) 1.00 (Reference)
0–8 97 69 511 1.42** 1.01, 1.98 1.50** 1.05, 2.14
9–11 106 89 915 1.26 0.91, 1.75 1.42** 1.01, 1.98
12 188 170 653 1.17 0.87, 1.57 1.38** 1.02, 1.86
13–15 91 73 658 1.35 0.97, 1.87 1.47** 1.06, 2.05
Unknown 3 3 197 1.06 0.33, 3.39 2.02 0.19, 20.58

Household income
$25 000+ 130 125 865 1.00 (Reference) 1.00 (Reference)
<$5000 53 44 729 1.12 0.80, 1.56 1.32 0.93, 1.88
$5000–$9999 102 70 130 1.38*** 1.05, 1.80 1.47*** 1.11, 1.95
$10 000–$19 999 151 139 375 1.05 0.83, 1.34 1.05 0.83, 1.34
$20 000–$24 999 84 62 981 1.31** 0.99, 1.72 1.28 0.97, 1.70
Unknown 25 28 242 0.83 0.54, 1.28 0.84 0.53, 1.32

Region of country
Non-West 474 426 855 1.00 (Reference) 1.00 (Reference)
West 71 45 067 1.47*** 1.14, 1.88 1.40*** 1.09, 1.81

Age (y)
15–24 114 111 163 1.00 (Reference) 1.00 (Reference)
25–34 97 101 199 0.86 0.67, 1.10 0.87 0.67, 1.12
35–44 125 118 526 1.02 0.81, 1.28 1.06 0.80, 1.39
45–54 73 62 022 1.10 0.82, 1.45 1.17 0.83, 1.64
55–64 82 59 580 1.34** 1.02, 1.76 1.41** 1.01, 1.95
65+ 93 67 928 1.55*** 1.19, 2.01 1.61*** 1.13, 2.27

LRS 13 841.62
Model ÷2 349.38***
df 23
Number of suicides: 545
Number of observations: 471 922

Source: The National Longitudinal Mortality Study, 1979–1989. †Relative risks (RR) adjusted for age only. ‡Relative risks (RR)
adjusted for age, race, sex, education, income, and region of residence. **Significant at p<0.05, ***significant at p<0.01. LRS =
Likelihood ratio statistic, df = degrees of freedom.
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df=23, p < 0.01). A change in log-likelihood
was computed to determine if the addition of
socioeconomic and other control variables
made any significant contribution to the fit of
the equation as a whole. The formula used was:

ÄLRS = LRSmodel 1 - LRSmodel 2

where ÄLRS = change in the likelihood ratio
statistic. The resulting statistic has a ÷2

distribution under the null hypothesis of no
significant eVect of the additional (control)
variables. For more on the likelihood ratio dif-
ference test see Kleinbaum20 and Long.21

The diVerence in likelihoods (ÄLRS) was
325.19. Increased at 20 degrees of freedom
(the absolute diVerence in degrees of freedom
between the two models), this value was statis-
tically significant (p < 0.01).

Having rejected the null hypothesis of no
eVects of the control variables, the next step was
to determine the eVect of marital status after
adjusting for the eVects of socioeconomic and
other variables. As may be seen in model 2 (table
1), divorced and separated people were over
twice as likely to die from suicide as their
married counterparts (RR=2.08, 95%CI=1.58,
2.72). Not only was the impact of divorce and
separation on the risk of suicide not reduced, but
it actually increased. It went from 1.76 (in model
1) to 2.08 (in model 2), reflecting an increase of
18%. Other marital status categories (being sin-
gle, widowed, or having unknown marital status)
were unrelated to suicide.

Men were nearly 4.8 times as likely to com-
mit suicide as women. African Americans
experienced a risk of suicide that was 61%
lower than the risk of whites (RR=0.39,
95%CI=0.26, 0.59). Results show that in gen-
eral, the lower the level of education, the higher
the risk of suicide. As for income, only those in
households with incomes between $5000 and
$9999 (inclusive) had a significant suicide risk
(RR=1.47, 95%CI=1.06, 2.05). Residents of
Western states had much higher risks of suicide
(RR=1.40, 95%CI=1.09, 1.81). Older adults
maintained higher suicide risks even after con-
trolling for all other variables in the equation
(model 2, table 2). Persons 55–64 years old
were 41% more likely to kill themselves than
youths (15–24). Those 65 years or older had a
suicide risk that was 61% higher than the risk
exhibited by people 15–24 years of age.

FINDINGS ON EFFECT MODIFICATION

As sex exerted the strongest eVect on suicide, it
was important to investigate whether it modi-
fied the impact of marital status. Indeed,
evidence from some social science studies on
homicide and other violent causes of death
suggest that marital status may aVect men and
women diVerently.15 22 EVect modification was
examined by computing statistical interactions
between sex (male=1) and each marital status
category, and then including them in the mul-
tivariate hazards regression equation for the

Table 2 Population size, distribution of suicides, crude and adjusted relative risks by marital status: men

Marital status Suicides Population at risk

Model 1† Model 2‡

RR 95% CI RR 95% CI

Marital status
Married 241 139 323 1.00 (Reference) 1.00 (Reference)
Single 118 61 842 1.16 0.86, 1.56 1.15 0.85, 1.56
Divorced 57 14 275 2.47*** 1.84, 3.30 2.38*** 1.77, 3.20
Widowed 15 5 191 1.58 0.91, 2.72 1.50 0.87, 2.59
Unknown 1 2 888 0.21 0.03, 1.56 0.06 0.00, 0.94

Race/ethnicity
White 412 191 433 1.00 (Reference) 1.00 (Reference)
African American 20 19 937 0.49*** 0.31, 0.78 0.40*** 0.25, 0.63
Hispanic 20 12 149 0.81 0.52, 1.28 0.68 0.43, 1.08

Education
16+ years 48 36 683 1.00 (Reference) 1.00 (Reference)
0–8 82 34 251 1.75*** 1.20, 2.54 1.66*** 1.12, 2.47
9–11 84 42 113 1.52** 1.05, 2.19 1.47** 1.01, 2.14
12 145 72 846 1.52*** 1.09, 2.11 1.48** 1.06, 2.07
13–15 71 35 005 1.57*** 1.09, 2.27 1.51** 1.04, 2.20
Unknown 2 2 619 0.60 0.14, 2.50 7.06** 1.03, 48.25

Household income
$25 000+ 107 64 799 1.00 (Reference) 1.00 (Reference)
<$5000 44 15 698 1.76*** 1.22, 2.52 1.57*** 1.07, 2.30
$5000–$9999 84 29 933 1.73*** 1.28, 2.32 1.60*** 1.18, 2.19
$10 000–$19 999 110 67 013 1.01 0.77, 1.32 0.95 0.72, 1.25
$20 000–$24 999 68 31 791 1.31 0.97, 1.78 1.26 0.93, 1.71
Unknown 19 14 285 0.80 0.49, 1.30 0.87 0.52, 1.43

Region of country
Non-West 377 210 719 1.00 (Reference) 1.00 (Reference)
West 55 21 800 1.38** 1.03, 1.83 1.35** 1.01, 1.80

Age (y)
15–24 101 54 437 1.00 (Reference) 1.00 (Reference)
25–34 79 49 126 0.84 0.64, 1.10 0.87 0.65, 1.16
35–44 101 57 738 0.78 0.75, 1.26 1.05 0.77, 1.43
45–54 55 29 727 0.99 0.72, 1.37 1.07 0.73, 1.57
55–64 63 27 894 1.29 0.95, 1.75 1.32 0.91, 1.92
65+ 67 28 167 1.65*** 1.22, 2.22 1.42 0.96, 2.11

LRS 10 485.86
Model ÷2 109.12***
df 22
Number of suicides: 432
Number of observations: 223 519

Source: The National Longitudinal Mortality Study, 1979–1989. †Relative risks (RR) adjusted for age only. ‡Relative risks (RR)
adjusted for age, race, sex, education, income, and region of residence. **Significant at p<0.05, ***significant at p<0.01. LRS =
Likelihood ratio statistic, df = degrees of freedom.
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entire sample. Results showed that two of the
interactions (sex * divorce, and sex * single)
were statistically significant (p < 0.01), but no
marital status category had a significant
(unique) eVect on suicide.

The log-likelihood for the interaction (ex-
panded) model was 13823.23. It was 13841.62
for the reduced (no interaction) model. The no
interaction assumption was tested by subtract-
ing the log-likelihood of the expanded model
from that of the reduced model as shown
below:

ÄLRS = LRSR - LRSE)
where the subscripts R and E refer to the
reduced (no interaction) and expanded (inter-
action) models respectively. Under the as-
sumption that the no interaction model is cor-
rect, the LRS has an approximate ÷2

distribution.20 There were four product terms
in the interaction model (sex * divorce, sex *
single, sex * widowed, and sex * unknown
marital status), so the no interaction hypothesis
was tested using 4 degrees of freedom. The
computation yielded 13841.62–13823.23 =
18.39. At 4 degrees of freedom, this ÷2 value
was highly significant (p < 0.01). Accordingly,
the null hypothesis of no interaction was
rejected. Clearly, sex modifies the eVect of
marital status on suicide. In view of the forego-
ing, separate equations were tested for men and
women.

FINDINGS ON MEN

Table 2 shows the results of the analysis based
on men. There were 223 519 men 15 years of
age or more in the NLMStudy with known
values for the study variables; 432 of these died
from suicide from 1979 to 1989.

Model 1 presents age adjusted relative risks.
Divorced men were nearly 2.5 times more
likely to die from suicide than married men
(RR=2.47, 95%CI=1.84, 3.30). No other
marital status category reached statistical
significance by conventional criteria.

Table 3 Population size, distribution of suicides, crude and adjusted relative risks by marital status: women

Marital status Suicides Population at risk

Model 1† Model 2‡

RR 95% CI RR 95% CI

Marital status
Married 69 140 646 1.00 (Reference) 1.00 (Reference)
Single 14 54 668 0.62 0.31, 1.21 0.68 0.34, 1.35
Divorced 12 23 318 1.10 0.60, 2.05 1.27 0.67, 2.41
Widowed 16 28 891 0.86 0.46, 1.59 1.01 0.53, 1.91
Unknown 2 880 4.81** 1.17, 19.71 6.78** 0.95, 48.00

Race/ethnicity
White 104 209 145 1.00 (Reference) 1.00 (Reference)
African American 4 25 852 0.33** 0.12, 0.90 0.36** 0.13, 1.01
Hispanic 5 13 406 0.82 0.33, 2.03 0.82 0.32, 2.05

Education
16+ years 12 28 305 1.00 (Reference) 1.00 (Reference)
0–8 15 35 260 0.77 0.35, 1.70 0.91 0.40, 2.07
9–11 22 47 802 1.10 0.53, 2.25 1.18 0.57, 2.45
12 43 97 807 1.01 0.53, 1.92 0.97 0.50, 1.87
13–15 20 38 653 1.26 0.61, 2.59 1.23 0.60, 2.53
Unknown 1 576 4.24 0.55, 32.69 1.09 0.07, 16.55

Household income
$25 000+ 23 61 582 1.00 (Reference) 1.00 (Reference)
<$5000 9 29 031 0.67 0.30, 1.49 0.76 0.32, 1.80
$5000–$9999 18 40 197 1.02 0.53, 1.93 1.08 0.55, 2.12
$10 000–$19 999 41 72 362 1.46 0.87, 2.45 1.50 0.83, 2.54
$20 000–$24 999 16 31 274 1.38 0.72, 2.61 1.39 0.73, 2.65
Unknown 6 13 957 0.98 0.39, 2.44 0.78 0.28, 2.14

Region of country
Non-West 97 225 136 1.00 (Reference) 1.00 (Reference)
West 16 23 267 1.78** 1.04, 3.03 1.65 0.96, 2.82

Age (y)
15–24 13 56 726 1.00 (Reference) 1.00 (Reference)
25–34 18 51 994 0.97 0.54, 1.74 0.87 0.47, 1.59
35–44 24 60 788 1.28 0.73, 2.23 1.12 0.60, 2.07
45–54 18 32 295 1.81 0.96, 3.40 1.59 0.78, 3.25
55–64 19 31 637 2.01** 1.08, 3.73 1.76 0.86, 3.58
65+ 26 39 761 2.47*** 1.39, 4.39 2.43*** 1.17, 5.04

LRS 2763.25
Model ÷2 36.27**
df 22
Number of suicides: 113
Number of observations: 248 290

Source: The National Longitudinal Mortality Study, 1979–1989. †Relative risks (RR) adjusted for age only. ‡Relative risks (RR)
adjusted for age, race, sex, education, income, and region of residence. **Significant at p<0.05, ***significant at p<0.01. LRS =
Likelihood ratio statistic, df = degrees of freedom.

KEY POINTS

x Increased risks of suicide were observed
among divorced and separated men, but
not among women.

x However, being single or widowed had no
significant eVect on suicide.

x Results obtained remained even after
adjusting for socioeconomic and demo-
graphic variables.

x The eVect of divorce on suicide risk may
be attributable to absence of social
integration, and increased psychological
distress.

x Accordingly, socioeconomic variables
should be taken into account in epide-
miological research on suicide.
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At the bivariate level (table 2, model 1), Afri-
can American men were 51% less likely to
commit suicide than white men. Lower levels
of education and income increased suicide risk.
Men residing in the West were more likely to
commit suicide than those residing elsewhere
in the country. The only age group that seemed
to be at an increased risk of suicide was the
group 65 years or older.

After adjustment for the other covariates
(race, education, income, region of residence,
and age), the excess risk of suicide among
divorced men was reduced, but not eliminated.
It remained significantly higher than that of
married men. In the expanded equation
(model 2) divorced men were 2.3 times as
likely to die from suicide as their married
counterparts (RR=2.38, 95%CI=1.77, 3.20).
The suicide risk of the widowed, though
increased (compared with that of married
men) did not reach statistical significance.

The adjusted eVects of the covariates in
model 2 are relatively similar to the crude
eVects shown in model 1. African American
men were less likely to kill themselves as white
men (RR=0.40, 95%CI=0.25, 0.63). Men with
low levels of education were significantly more
likely to experience suicide than those with 16
years of schooling or more. Similarly, men in
the lowest income groups had increased risks of
suicide. For example, men with household
incomes under $5000 were 76% more likely to
commit suicide than men with household
incomes $25 000 or more. Men whose house-
hold income was in the $5000–$9999 range
had a risk of suicide that was 1.6 times that of
men with household incomes $25 000 or more.
Men in the West were 1.3 times as likely to kill
themselves as those in the rest of the United
States. In the multivariate results, age was
unrelated to suicide.

FINDINGS ON WOMEN

Table 3 presents results of the eVect of marital
status on suicide among women. In the NLMS,
there were 248 290 women that had known
values for the independent variables. Of this
number, 113 died from suicide during the fol-
low up period from 1979 to 1989.

As can be seen in table 3, there was no
significant diVerence in the risk of suicide by
marital status among women.

In addition to marital status eVects, there
were other notable diVerences between men
and women. Low educational attainment was a
risk factor for suicide among men. In the
female equations (both models 1 and 2)
education had no eVect on suicide. Whereas
low income increased the risk of suicide among
men, income seems unrelated to suicide among
women. Western region residence was related
to suicide among women at the bivariate level,
but it lost statistical significance in the adjusted
equation (table 3, model 2). It is also interest-
ing to note that while age was unrelated to sui-
cide among men, it was a significant risk factor
for women. Specifically, women in the age
group 65 years or more were over 2.4 times as
likely to commit suicide as women 15–24 years
old.

Discussion
This study examined the risk of suicide across
marital status groups in the United States using
a large nationally representative sample, the
NLMS.

Data analysis revealed that marital status is
associated with the risk of suicide, and that
divorce and separation have the strongest
association. Indeed, when adjustments were
made for such potential confounders as age,
race, education, income, and region of resi-
dence, divorce/separation was the only status
category that showed a significant increased
risk of suicide.

How can the linkage between marital status,
and divorce in particular and suicide be
explained? It may be that marriage confers
health and many other advantages that di-
vorced persons lack. As indicated by
Verbrugge,23 marriage oVers security and social
support, and as a result, the married may be
happier than the divorced. Indeed, epidemio-
logical and psychological studies show that
divorced persons are strongly represented in
the psychiatric patient population.5 14 As clini-
cal depression is often a prelude to suicide,
poor mental health probably accounts for the
higher risk of suicide observed among divorced
people.

In an eVort to explain the relation between
marital status and suicide, Durkheim1 used the
concept social integration, referring to the
strength of the person’s ties to society and the
stability of social relations within that society,
marriage being one of them.24 One source of
suicide, which he described as anomic, was the
result of a sudden and unexpected change in a
person’s social standing, for example, a shift
from being married to being divorced or
widowed.1 According to Durkheim,1 married
persons enjoy what he called a greater “coef-
ficient of preservation” because married life
provides a sense of cohesiveness and support
that is not available to single, divorced, or wid-
owed persons. Divorce disrupts this cohesion,
and accordingly the former increases the risk of
suicide.

From the Durkheimian perspective, divorce
is an anomic condition characterised by low
integration. For many people, the loss of social
support and family integration through divorce
is an inherently stressful life crisis that may lead
to severe psychological distress, which could
culminate in suicide.25–27

In the United States (and perhaps in many
other western societies), there is a strong
cultural emphasis on achieving a successful and
happy marriage. As Stack26 points out, national
opinion polls in the United States usually
report good health as being only second to
achieving a happy marriage. You might argue
that divorce promotes suicide partly as a result
of this emphasis on a successful and happy
marriage. People who have divorced—that is,
failed in their marriages—may be at increased
risk for suicide in view of the fact that they have
failed to achieve one of the key goals set up by
American culture.

Results have also shown that while marital
status, especially divorce increases the risk of

Marital status and suicide in the National Longitudinal Mortality Study 259

http://jech.bmj.com


suicide in men, the same cannot be said of
women. In other words, the eVect of marital
status on suicide depends on sex. One possible
explanation for the observed diVerentials by
sex is that perhaps women form greater
supportive networks, such as meaningful
friendships at a higher level than men, and
regardless of their marital status. Accordingly,
even if a marriage ends in divorce or widow-
hood, women can fall back on their friendship
networks for emotional and social support. It
may be that men form less meaningful and
fruitful supportive social bonds and networks.
Accordingly, when a marriage breaks, men
have no safety net.

Viewed within the above perspective, al-
though both men and women may experience
stress and discomfort because of marital
breakdown, for men, aYliative losses may
account for the stress.1 27 On the other hand, for
women, economic losses may account for
stress, given that they may already have some
forms of social support.28 Unfortunately, the
data used here do not allow for an empirical
test of these speculations.

It may well be that although divorce is a cri-
sis and a profoundly stressful life event for
many people, men and women react to the cri-
sis and stress diVerently. Men kill themselves,
but women do not. The foregoing statement,
however, needs a serious qualification. The
present research has studied only suicide mor-
tality, but there exists an extensive literature on
suicide morbidity.29–31 These studies have
shown a male-female ratio in attempted suicide
or parasuicide as being consistently below
unity, implying that women engage far more in
suicidal acts (including suicide ideation and
parasuicide) than men. While the present
research has found no marital status diVer-
ences in suicide among women, there remains
the possibility that if the suicide data were ana-
lysed by method of death, some significant dif-
ferences might be found. The rationale for this
speculation is based on my assumption that
people attempting suicide, but perhaps not
actually wishing to complete the process are
more likely to use less lethal methods than per-
sons desiring complete death. It may well be
found that perhaps men use firearms and other
more eYcient techniques of eVecting death,
while women use cuttings, medications, and
other less life threatening methods.

Results from the analysis cast serious doubt
on observations that have been made in the lit-
erature that the sexes have become alike with
regards to their suicide risks, and the factors
that account for these risks.30 32 33 Based on the
analysis, there is no evidence for Neuringer’s
comment that the sex diVerential in suicide has
disappeared.33 There still exist male-female
diVerences, and the finding with regard to
marital status clearly illustrates a gender diVer-
ential. It is important to note that socioeco-
nomic status aVects men and women diVer-
ently in terms of suicide risk. Low educational
attainment and income are significant risk fac-
tors for men, but not for women. Another
remarkable finding regarding the control vari-
ables is that age seems unrelated to suicide

among men. Among women, however, the eld-
erly (65+) are at an especially high suicide risk.

This study has implications for past and
future research in epidemiology and public
health. The first is that in mortality, but
especially in suicide research, it is not enough
to adjust relative risks for only age. Failure to
control for the eVects of potentially confound-
ing variables, such as socioeconomic status
may lead to the drawing of false inferences. For
example, in their research, Smith and his
colleagues found that all other marital status
groups had increased risks of suicide than the
married.2 Yet their study controlled for only
age. In the present investigation, it was
observed that once socioeconomic and demo-
graphic factors are controlled, only divorce is a
significant risk factor for suicide. Being wid-
owed or single (never married) has no statisti-
cally significant eVect on suicide.

Another implication of the findings for pub-
lic health is that in epidemiological research,
investigators need to be sensitive to stratifying
their samples on the basis of some meaningful
demographic or social characteristic. For ex-
ample, although men are reported to commit a
disproportionate number of suicides, failure to
stratify by sex, or combining men and women
in the same models might yield misleading
results. Indeed, it has been found that sex
modifies the eVect of marital status on suicide.

The findings reported here support those of
Meehan et al.34 In their study, divorced men
had the highest rate of suicide. Results,
however, contradict those of Charlton.35 In
Charlton’s report, being widowed/divorced or
not stating marital status increased the risk of
suicide. Being single was also found to be a sig-
nificant risk factor for suicide. In the present
study, only divorce significantly increased
suicide risk. This research failed to reproduce
or support Charlton’s contention that women
of all ages are at increased risk of suicide.35

Instead, it was found that only elderly women
(those 65 years old or over) have significant
risks of suicide. Perhaps one reason why the
current study disconfirmed the Charlton study
was that the author lumped the widowed and
divorced in the same category. Another possi-
bility is that he relied on cross sectional data,
and he compared suicides with deaths from
natural causes as controls (instead of persons at
risk).

Results also contradict some of those re-
ported by Burnley on suicides in New South
Wales, Australia.36 Burnley observed marital
status variations in suicide risk for both
genders. As we have seen, however, marital sta-
tus variations in suicide exist only among men.

This study has some limitations that the
reader should bear in mind when interpreting
the results. Firstly, marital status is a time vary-
ing covariate, and the length of time that a
given person was in a particular marital status
category before suicide could not be ascer-
tained from the data. Yet, it is conceivable that
in a given survey year, a person may be
married, but get divorced that same year. Simi-
larly other persons may be divorced, single, or
widowed, but get married or switch between
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statuses. In any case, it cannot be assumed that
those who continued in one marital status
group during the entire follow up period, and
those who moved out are equivalent with
regard to suicide risk. Although from a statisti-
cal point of view prediction errors resulting
from these changes in marital status categories
may, to some extent cancel each other out
within a survey year, it would still be preferable
to have information on marriage duration if
feasible.

Secondly, married people (used here as the
reference group) may experience the lowest
risk of suicide because of matrimonial
selection.2 Perhaps those who married and
stayed married are in some unknown way
diVerent from the rest of the population. For
example, they may be healthier than divorced
persons. As explained by Verbrugge,23 when a
spouse becomes chronically ill, rising dissatis-
faction and economic diYculties may cause
some couples to separate or divorce, and the ill
spouse may have problems remarrying. He may
also be at an increased risk of mortality from
various sources, including suicide. Thus, while
marital status causes diVerences in exposure to
health risks, health status can influence marital
dissolution.

Thirdly, married people may enjoy immunity
from suicide relative to other marital status
groups not because of factors unique to
marriage or the married life, but rather the
unique circumstances faced by divorced people
(for example, loss of an integrative family unit),
and widowed persons (for example, bereave-
ment).

Despite the above limitations, the findings
here further add to our understanding of the
impact of marital status on suicide.

Recent epidemiological studies have begun
to investigate the eVect of marital status on
other forms of morbidity and mortality, for
example coronary heart disease,37 and all cause
mortality.38 In general, these and other studies
have confirmed the health disadvantages of not
being married. It is hoped that results reported
here will stimulate even more research in an
eVort to generate theories and empirical work
to further explore the rather complex link
between marital status, and morbidity and
mortality.
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